Several recent key results from the BABAR experiment are presented, most using 383.6 fb −1 of data. In particular, the search for B + → τ + ν, inclusive and exclusive measurements of |V ub |, measurements of b → dγ decays and new observations of rare charmless hadronic decays. The new results provide important experimental constraints on the Standard Model and new physics models.
Introduction
The large number of different B meson decays provides a rich environment for studying flavor physics and testing the Standard Model (SM). Several of the processes described in this paper provide interesting constraints on new physics which may be discovered at the Large Hadron Collider (LHC). Since there are numerous B decay measurements, we have focused on recent key results from four subcategories of B decay: purely leptonic (B + → τ + ν), semi-leptonic (|V ub |), radiative (b → dγ) and several rare charmless hadronic decays. Charge conjugate processes are assumed throughout. Most of the results presented are obtained from a dataset of 383.6 ± 4.2 million Υ (4S) → BB events corresponding to an integrated luminosity of 346 fb −1 . The data are collected by the BABAR detector 1 at the PEP-II e + e − asymmetric B Factory tuned to the center-of-mass energy √ s = 10.8 GeV. An additional 37 fb −1 of data is taken 40 MeV below the Υ (4S) resonance ("offresonance") for background studies. All unpublished results should be considered preliminary.
B
The purely leptonic decay, B + → τ + ν, in the SM occurs from quark annihilation via a W + boson. The predicted branching fraction is given by: 
Semi-leptonic 0.9 ± 0.6 ± 0.1 
Measurement of |V ub |
A key goal of the B factories is to over-constrain the SM flavour sector. The dominant constraint comes from sin 2β. To over-constrain, and thus test the SM, |V ub | should be measured as precisely as possible and compared to that from the SM fit.
Measuring |V ub | is experimentally challenging, due to the neutrino presence and the large b → c ν background. There are inclusive and exclusive approaches. For both we can use the recoil method, mentioned earlier, called the "tagged" result.
Exclusively, |V ub | is obtained from the B → π ν branching fraction. The final state has good purity, but suffers from statistical errors due to the smaller branching fraction and theoretical errors to take into account the hadronic uncertainties in the form factor 8 . In the tagged measurement three bins in q 2 are taken (where q 2 is the squared invariant mass of the lepton-neutrino system). In the untagged measurement 12 bins are used. The results are shown in Table 2 for 211 fb −1 9,10 . For the inclusive measurement strong kinematic cuts are needed and the full rate isn't measured. Theoretical calculation of the differential width is required extract |V ub |. Significant progress has been made on this front over the past few years 11, 12 .
The various kinematic BABAR |V ub | measurements 13 (using a tagged approach) help 
b → dγ
The decay b → dγ, being a Flavor Changing Neutral Current (FCNC), is sensitive to new physics beyond the SM. However, it is rare, suppressed by (|V td |/|V ts |) 2 relative to b → sγ decays. The exclusive decay B → (ρ, ω)γ was first observed by Belle 15 and recent BABAR results 16 are given in Table 3 . [CDF] These ratios are in good agreement. Separate charged and neutral fits to the SM ρ − η plane 18 using world averages are shown in Fig. 3 . BABAR has also searched inclusively for b → dγ in the kinematic region
2 using a sum of seven exclusive modes (various π and η combinations). Using 348 fb −1 of data, 178 ± 53 signal events were found, representing preliminary first evidence for b → dγ outside of ρ and ω resonances:
Rare Charmless Hadronic Decays
The BABAR experiment has published a number rare B decays to charmless hadronic final states 14 . One recent highlight is first observation of
Previous searches have produced upper limits consistent with no signal. However, using the full K + K − π + Dalitz region and 347.5 fb −1 of data, a substantial signal was observed (429 events). The branching fraction results are given in Table 4 . The 
Conclusions
We have presented here a snapshot of recent results from the BABAR experiment. The decay B + → τ + ν is starting to emerge with the power to constrain two-higgs doublet physics models. A new inclusive |V ub | measurement using tagged events has improved the world average which now shows a small discrepancy with the global SM fit (still not significant). Using b → dγ events we have shown interesting comparisons between |V td |/|V ts | obtained from penguin diagrams to that from box diagrams (∆m S ). Lastly, we have presented a number of the recently published rare charmless hadronic decays. The observation of a new broad structure at 1.5 GeV/c 2 in K + K − invariant mass is proving interesting. In summary, BABAR is providing precise constraints on the SM and the flavour sector of possible new physics scenarios. Additional data from new-generation flavor experiments and theoretical progress will help continue to this and allow us to probe further.
